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What is BioBlender?

BioBlender is a software package based on open source Blender 3D modeling software.

Biology works at the nanoscale, with objects invisible to the human eye. With BioBlender
it is possible to show some of the characters that populate our cells, based on scientific
data and the highest level of 3D manipulation. Scientists from around the world study
proteins at the atomic level and deposit information in the public Protein Data Bank
repository, where each molecule is described as the list of its atoms and their 3D coor-
dinates. With BioBlender, users can manage proteins in 3D space, display their surface
in a photorealistic way, and construct protein motions based on known conformations.

BioBlender is an implementation of Blender, an open source, freely distributed, cross-
platform, interoperable, and compatible 3D animation, visual effects, and video game.

The combination of 3D computer graphics, game engines and scientific programs make
BioBlender a complete instrument for elaborating the movement of proteins and dis-
playing their surface characteristics using visual code based on textures and special
particle effects. In this way, it is possible to show the physical and chemical properties
of a moving molecule.

Resources

INFO
BioBlender website with general information about the project
SciVis website, where everything originated

FORUM
Users Forum: the place to ask questions, report bugs, post news or success stories

CODE

BioBlender is in continuous development. You can find the latest version on the GitHub dedicated
page.

Please feel free to contribute if you can! :-)


http://www.bioblender.org
http://www.scivis.it
http://www.scivis.it/community
https://github.com/PabloEnmanuelRamos/BioBlender21
https://github.com/PabloEnmanuelRamos/BioBlender21

Requirements

Install Python 3.5.x Please use this version of Python. Newer versions may show
problems in some BioBlender functions. You can download it from here

Install Blender 2.79b, find it here
Install PyMol

Install the NumPy, SciPy and ProDy libraries:

1. Open windows console (Windows + R)
2. Type cmd

Ejecutar *

Escriba el nombre del programa, carpeta, documento o
— recurso de Internet que desea abrir con Windows,

Abrir: | ~

Aceptar Cancelar Examinar...

3. Then in the Windows console type:

and

4. Once finished, proceed to install Prody:


https://www.python.org/downloads/windows/
https://download.blender.org/release/Blender2.79/

How to install BioBlender

Steps:
1. Use the compressed (.zip) BioBlender-master folder

B Archive name and parameters ? X

General Advanced Options Files  Backup Time  Comment

Archive name Browse...
BioBlender-master.zip ~
Update mode
Profiles... Add and replace files ~
Archive format Archiving options
(OrarR  (RARS (@ 7P [pelete files after archiving
[ create 5FY archive
Compression method Create solid archive
MNormal il Add recovery record
Dictionary size [] Test archived files
29K - Lock archive

Split to volumes, size

Cancelar Ayuda

2. Next, open Blender and add the BioBlender-master.zip file.
Go to: File > User Preferences > Add-ons > Install Add-ons From File
Here select the .zip file and press Install Add-ons From File

4% Blender ncias de usuario de Blender

Edicign Entrada
Ctrl N

Ctrl O

Maylsculas Ctrl O

Muestra |as preferencias de usuario.

Permite instalar un agregado.




3. Once BioBlender has been added, it should be activated automatically, but in case
it is not, go to:
File > User Preferences > User.
Here activate BioBlender by ticking the small square
Then Save User Settings.

#%) Preferencias de usuario de Blender - O >

Usuario

Hahilitado




Import PDB file

Note: First of all, we suggest to delete all objects automatically loaded when you
open Blender (cube, camera and light), by pressing a, then x and Enter. If you want
Blender to always open with no objects in the scene, press Ctrl + u.

BioBlender functions are found in the properties panel called Scene.

@ ModoObjeto 5 @+ %28 LA

Protein Data Bank (PDB) it is a database of the three-dimensional structure of
proteins, nucleic acids and other molecules. These data, generally obtained by X-ray
crystallography, nuclear magnetic resonance, or Cryo-EM are deposited by biologists
and biochemists around the world. They are in the public domain and can be freely
used. All molecular data are stored in the PDB format, which is the format read by
BioBlender to build the molecules in the 3D space.
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VIRAL PROTEIN
THE CRYSTAL STRUCTURE OF COVID-19 MAIN PROTEASE IN COMPLEX WITH AN
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"

26-JAN-20 eLuU7

INEIBITOR N3
MOL_ID: 1;

MOLECULE: SARS-COV-2 MATN PROTEASE;

CHAIN: A;

ENGINEERED: YES;

MOL_ID: 2;

MOLECULE: N- [ (5-METHYLISOXAZOL-3-YL) CARBONYL]ALANYL-L-VALYL-N~l~—
( (1R, 2Z) -4~ (BENZYLOKY) -4-0OKO-1-{ [ {3R) ~2-OXOPYRROLIDIN-3-
YL]METEYL}BUT-2-ENYL) -L-LEUCTNAMIDE;

CHAIN: C;

ENGINEERED: YES
MOL_ID: 1;

ORGANISM SCIENTIFIC: SEVERE ACUTE RESPIRATORY SYNDROME CORCNAVIRUS
2;

ORGANISM COMMON: SARS-COV-2;

ORGANISM TAXID: 2657049;

EXPRESSION SYSTEM: ESCHERICHIA COLI BL21 (DE3) ;
EXPRESSION_SYSTEM_TAXID: 469008;

EXPRESSION SYSTEM VECTOR_TYPE: PLASMID;

EXPRESSION_SYSTEM PLASMID: PGEX-EB-1;
MOL ID: 2;

SYNTHETIC: YES;

ORGANISM SCIENTIFIC: SYNTHETIC CONSTRUCT;
ORGANISM_TAXID: 32630
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AUTH 3 X.LIU,X.YANG,F.BAI,H.LIU,X.LIU,L.GUDDAT,W.XU,G.XIAC, C.QIN,
AUTH 4 Z.S8HI,H.JIANG, Z.RAO,H.YANG

TITL STRUCTURE OF MPRC FROM COVID-19 VIRUS AND DISCOVERY OF ITS

Steps to import a PDB file:
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1. Select the PDB file to import, for this BioBlender has 2 options:

Search the local computer for the PDB file and select it.
Write only the 4 letter code (identifier) of the PDB you want to import. (You

need the Internet)

Note. In some cases, users have experienced a problem when fetching the

from PDB. In this case, please download the

it using the rst option.

2. Read the PDB file, by clicking Make Preview

le on your PC and then upload

3. A list of numbers may appear, if the PDB contains >1 models. In this window
you have the possibility to modify the list, selecting which models to import and
in which order.

4. You can modify the interval (in frames, max. 200 frames) between each model, in
the Keyframe Interval



. A list of letters may appear, if the PDB contains >1 molecules.

. Where says Import on Layer, you may select in which layer of Blender to import
the molecule.

. If the PDB file contains them, you may decide to import (or not) hydrogen atoms
(using this option will make the import process much longer).

. Finally click Import PDB. The time to import the PDB depends on the size
of the molecule. For very large molecules, the process may take several minutes,
since the import behaves exponentially.




Once the PDB file is imported, you will see:

1.
2.

The molecule represented as Atoms in the 3D scene.

In the Outliner, there are now the items created during import: the molecule and
a Camera aimed at the molecule.
Pressing the key Num 0 the camera view is activated.

Press the key N to modify its location and rotation, or to access other Blender
options.

. In the Outliner, the imported PDB, named with the last 4 characters of the file,

which contains

. all its atoms as children and

. all the frames and keyframes in the Timeline. In this example, the PDB contains
15 models and the frames reach 1401: the first model is in frame 1, then the second
is in frame 101, and so on until the last model. (In this example an interval of
100 frames was selected)
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Changing the view of the molecule

BioBlender can show the molecule(s) according to several options:

Note: First you have to select the molecule in the Outliner (1)

Main Chain: Show the main chain.
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